Biophysical analysis of phaseolin denaturation induced by urea, guanidinium chloride, pH, and temperature.
The structural stability of phaseolin was determined by using absorbance, circular dichroism (CD), fluorescence emission, and fluorescence polarization anisotropy to monitor denaturation induced by urea, guanidinium chloride (GdmCl), pH changes, increasing temperature, or a combination thereof. Initial results indicated that phaseolin remained folded to a similar extent in the presence or absence of 6.0 M urea or GdmCl at room temperature. In 6.0 M GdmCl, phaseolin denatures at approximately 65 degrees C when probed with absorbance, CD, and fluorescence polarization anisotropy. The transition occurs at lower temperatures by decreasing pH. Kinetic measurements of denaturation using CD indicated that the denaturation is slow below 55 degrees C and is associated with an activation energy of 52 kcal/mol in 6.0 M GdmCl. In addition, kinetic measurement using fluorescence emission indicated that the single tryptophan residue was sensitive to at least two steps of the denaturation process. The fluorescence emission appeared to reflect some other structural perturbation than protein denaturation, as fluorescence inflection occurred approximately 5 degrees C prior to the changes observed in absorbance, CD, and fluorescence polarization anisotropy.